°C, treated with SOCl 2 (2.47 mL, 33.82 mmol) then heated to reflux for 24 h, before being evaporated to dryness. Water (80 mL) was then added and the pH was adjusted with aqueous NH 4 OH (25%) to pH 9-10 (indicated by pH paper). The aqueous solution was extracted with CH 2 Cl 2 (3×50 mL) and the combined organic layers were dried with anhydrous Na 2 SO 4 , filtered, and evaporated, affording I-3 (4.18 g, 20 
N-benzyl-N-[(1S)-1-cyclopropylethyl]-2-[(4S)-2,5-dioxo-2',3'-dihydro-1H-spiro[imidazolidine-4,1'-inden]-1-yl]acetamide (5)
A solution of I-6 (45 mg, 0.24 mmol) in 10 mL CH 2 Cl 2 was cooled to 0 °C, then treated with triethylamine ( 25 mg, 0.24 mmol) and triphosgene ( 24 mg, 0.08 mmol). The resulting mixture was stirred overnight at r.t. and the solvent was removed in vacuo. The residue was dissolved in EtOAc and the precipitate was filtered off. The EtOAc extract was concentrated to give 43 mg of the crude product (R)-methyl 1-isocyanato-2,3-dihydro-1H-indene-1-carboxylate (I-7), which was used directly in next step. I-7 (43 mg, 0.2 mmol) and amine I-8 ( 46 mg, 0.2 mmol) were dissolved in 10 mL CH 2 Cl 2 and stirred at room temperature for 3 h and the solvent was removed under reduced pressure. The residue was dissolved in 5 mL of THF and treated with a solution solution of LiOH.H2O (10 mg) in 1 mL water added dropwise. After stirring for 1 h, the reaction mixture was concentrated in vacuo, purified by column using 50% 20 EtOAc in petroleum ether Compounds 6-8 were prepared in similar fashion starting with either I-4 or I-5 and coupling with either (S) or (R) 2-amino-N-benzyl-N-(1-cyclopropylethyl)acetamide. 
N-benzyl-N-[(1S)-1-cyclopropylethyl]-2-[(4R)-2,5-dioxo-2',3'-dihydro-1H-spiro[imidazolidine-4,1'-

Preparation of intermediate chiral amine I-8 (S)-N-benzyl-1-cyclopropylethanamine (I-9)
A stirring solution of (S)-1-cyclopropylethanamine (3.0 g, 35.2 mmol) in MeOH (30 mL) at r.t.
was treated with benzaldehyde (2.0 g, 18.8 mmol) followed by NaBH(OAc) 3 (4.0 g, 18.5 mmol) . The reaction mixture was stirred at r.t. overnight, then diluted with 1 N NaOH (50 mL) and extracted with CH 2 Cl 2 . Combined organic extracts were dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to obtain crude product, which was purified by silica gel column chromatography eluting with A solution of I-9 (70 mg, 0.4 mmol) in CH 2 Cl 2 (30 mL) cooled to 0 °C was treated with 2-bromoacetyl bromide (0.1 g, 0.48 mmol), the mixture was allowed to warm up to room temperature and stirred for 1 h. The reaction mixture was partitioned between saturated NaHCO 3 solution and CH 2 Cl 2 .
(extracted twice). The combined organic extracts were dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to obtain crude product 3 (0.13 g, 88%), which was used to the next step A solution of (S)-N-benzyl-2-bromo-N-(1-cyclopropylethyl)acetamide 3 (70 mg, 0.25 mmol) in DMSO (20 mL) was treated with NaN 3 (34 mg, 0.3 mmol) then stirred at room temperature for 1 h. The reaction mixture was diluted with cold water and extracted twice with EtOAc. Combined organic extracts were dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to obtain crude product (S)-2-azido-N-benzyl-N-(1-cyclopropylethyl)acetamide (0.1 g, 93%), which was used to the next step without any other purification. 
1-(2-(benzyl(1-cyclopropylethyl)amino)-2-oxoethyl)-2,5-dioxo-2',3'-dihydrospiro[imidazolidine-4,1'-indene]-5'-carboxamide (11)
A solution of compound 9 (40 mg, 0.1 mmol) in MeOH (4 ml) was treated with NaOH (36 mg, 1 mmol) followed by H 2 O 2 (2 mL), and the resulting mixture was stirred at room temperature for 3 h then extracted twice with CH 2 Cl 2 , The combined organic extracts were dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to obtain compound 11 as white solid (15 mg 
1-(2-(benzyl(1-cyclopropylethyl)amino)-2-oxoethyl)-2,5-dioxo-2',3'-dihydrospiro[imidazolidine-4,1'-indene]-4'-carboxamide (12)
Compound 12 
N-benzyl-N-(1-cyclopropylethyl)-2-(5'-(hydroxymethyl)-2,5-dioxo-2',3'-dihydrospiro[imidazolidine-4,1'-inden]-1-yl)acetamide (14)
A solution of
96 mmol-prepared by coupling I-17 with racemic N-benzyl-1-cyclopropylethanamine) in THF (20 mL) was cooled to -78 °C and treated with 2.5 M n-BuLi (1.2 mL, 2.88 mmol) , stirred for 15 min at -78 °C, then treated with DMF (0.14 g, 1.92 mmol). The reaction mixture was stirred for 30 min at -78 °C, then quenched by addition of water and extracted twice with EtOAc. The combined organic extracts were dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to obtain crude product, which was purified by silica gel column chromatography eluting with 50% EtOAc /petroleum ether to afford N-benzyl-N-
A solution of the formate from above (220 mg, 0.49 mmol) in CH3OH/THF (10mL/1 mL, V/V) was treated with NaBH4 (37 mg, 0.98 mmol) at 0 °C stirred at r.t. for 30 min then diluted with water and extracted twice with EtOAc. The combined organic extracts were dried over anhydrous Na2SO4 and concentrated under reduced pressure to obtain crude product, which was purified by Prep-HPLC to afford compound 14 (0.15 g, 68% 
Methyl (1-(2-(benzyl((S)-1-cyclopropylethyl)amino)-2-oxoethyl)-2,5-dioxo-2',3'-dihydrospiro[imidazolidine-4,1'-inden]-5'-yl)carbamate (17)
A solution of I-20
acetic acid with enantiomerically pure (S) N-benzyl-1-cyclopropylethanamine] (150 mg, 0.316 mmol) in MeOH (4 mL) was treated with con. HCl (1 mL)
followed by H 2 O (1 mL) at r.t. The reaction mixture was heated to 80 °C for 1 h then cooled to room temperature, neutralized with 4M NaOH solution and the resulting precipitate was filtered and dried to To a stirring solution of compound I-21 (39 mg, 0.0903 mmol) in CH 2 Cl 2 (3 mL) was added triphosgene (10.7 mg, 0.03612 mmol) followed by Et 3 N (10.9 mg, 0.1084 mmol) at 0 ℃ and the resulting mixture was stirred at r.t. for 3 h, then treated with 2 M methylamine in THF (0.05 mL, 0.1 mmol) and stirred at r.t.
for an additional 1 h. This imine (120 mg, 0.2 mmol) was dissolved in THF (15 mL), treated with 1 N HCl ( 3 mL), stirred at r.t. for 2 h then concentrated under reduced pressure to obtain the crude product, which was purified by silica gel column chromatography (CH 2 Cl 2 / MeOH 20: 1) to afford I-23 (65 mg, 75%) as brown solid.
A suspension of I-23 (31 mg, 0.07 mmol) in CH 2 Cl 2 (5 mL) was treated with triphosgene (7.2 mg, 0.024 mmol) and triethylamine (8.5 mg, 0.084 mmol) at 0 o C under N 2 , stirred at r. 
N-(1-cyano-1-(trimethylsilyloxy)-2,3-dihydro-1H-inden-5-yl)acetamide (I-23)
To a stirring solution of N-(1-oxo-2,3-dihydro-1H-inden-5-yl)acetamide (1.125 g, 6 mmol) in toluene and MeCN (25 mL/5 mL) was added ZnI 2 (200 mg, 0.6 mmol) and TMSCN (0.9 g, 9 mmol) and the resulting mixture was heated to 60 °C for 3 h. The solvent from reaction mixture was removed under reduced pressure and the residue was diluted with NaHCO 3 aqueous and extracted twice with EtOAc.
The combined organic extracts were dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to obtain crude product, which was purified by silica gel column chromatography to afford compound I-23 (1.2 g, 70%) as a yellow liquid.
N-(2',4'-dioxo-2,3-dihydrospiro[indene-1,5'-ozazolidine]-5-yl)acetamide (I-24)
Compound I-23 (1 g, 3.5 mmol) was dissolved with EtOH (30 mL), the mixture was cooled to 0 °C and excess of HCl gas was bubbled in and the mixture was stirred for 2 h. The solvent from reaction mixture was removed under reduced pressure and the crude ethyl 5-acetamido-1-hydroxy-2,3-dihydro-1H-indene-1-carbimidate was dissolved in CH 2 Cl 2 (20 mL) ,then treated with TEA (0.4 g, 4 mmol) and a solution of triphosgene (0.24 g, 0.8 mmol) in CH 2 Cl 2 (10 mL) and the mixture was stirred for 3 h. The mixture was controlled to pH=5, stirred for 1 hour and he solvent from reaction mixture was removed under reduced pressure. 
2-(5-amino-2',4'-dioxo-2,3-dihydrospiro[indene-1,5'-ozazolidine]-3'-yl)-N-benzyl-N-((S)-1-cyclopropylethyl)acetamide (I-25)
A solution of N-(2',4'-dioxo-2,3-dihydrospiro[indene-1,5'-ozazolidine]-5-yl)acetamide I-24
(1 g, 3.85 mmol), (S)-N-benzyl-2-bromo-N-(1-cyclopropylethyl)acetamide I-10 (1.14 g, 3.85 mmol) and K 2 CO 3
(1 g, 7.7 mmol) in DMF (20 mL) was stirred for 2 h. The reaction mixture was diluted with sat NaCl aqueous and extracted twice with EtOAc. Combined organic extracts were dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to obtain crude product, which was purified by silica gel column chromatography to afford (S)-2-(5-acetamido-2',4'-dioxo-2,3-dihydrospiro[indene-1,5'-ozazolidine]-3'-yl)-N-benzyl-N-(1-cyclopropylethyl)acetamide (1.35 g, 73%) as a yellow liquid.
The product from the previous step (1.35 g, 2.85 mmol) was dissolved with MeOH/THF/H 2 O (10 mL/10 mL/10 mL) treated with 37% HCl (4 mL) , then heated to 60 °C for 2 h. The solvent from reaction mixture was removed under reduced pressure and the residue was diluted with sat NaCl aqueous and extracted twice with EtOAc. Combined organic extracts were dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to obtain crude product, which was purified by silica gel column chromatography to afford intermediate I-25 (1 g, 81%) as a yellow liquid. 
N-((R)-1-cyclopropyl-2,2,2-trifluoroethyl)-N-(4-fluorobenzyl)-2-((R)-5-(3-methylureido)-2',4'-dioxo-2,3-dihydrospiro[indene-1,5'-oxazolidin]-3'-yl)acetamide (23)
Compound 23 
Enantioselective Synthesis of 24 (A-485). (R)-5-bromo-1-((trimethylsilyl)oxy)-2,3-dihydro-1H-indene-1-carbonitrile (26)
A 1000 mL, 4-neck jacketed flask fitted with an internal temperature probe was charged with 2,2'-((1E,1'E)-(((1S,2S)-1,2-diphenylethane-1,2-diyl)bis(azanylylidene))bis(methanylylidene))bis(4-bromophenol) (5.48 g, 9.48 mmol) and tetrahydrofuran (200 mL) under argon. To the resulting yellow solution was added triethylaluminum (1M solution in heptane, 9.48 mL, 9.48 mmol) drop-wise over 10 min. The mixture was stirred for 1 h. 5-bromo-2,3-dihydro-1H-inden-1-one (100 g, 474 mmol) was then added in one portion. After stirring for 15 min, the reaction was cooled to -20 o C with a Huber 230
Ministat. Separately, a 500 mL flask was charged with N,N-dimethylaniline oxide (0.650 g, 4.74 mmol) and tetrahydrofuran (200 mL) under argon. To this solution was added TMSCN (125 mL, 948 mmol) drop-wise over 20 minutes and then was stirred for 1 hour and then was transferred via cannula under nitrogen to an addition funnel and added to the triethylaluminum suspension at -20 °C drop-wise over 90 minutes maintaining the internal temperature less than -19.0 °C. The resulting yellow suspension was stirred under argon at -20 °C for 92 h. A small sample was removed and quenched with saturated aqueous sodium bicarbonate solution and extracted with EtOAc. The sample was analyzed by LC/MS and NMR. No starting material was detected. The reaction was quenched by the drop-wise addition of saturated aqueous sodium bicarbonate (425 mL) solution. The mixture was then warmed to ambient temperature and transferred to a separatory funnel. The mixture was diluted with more saturated aqueous sodium bicarbonate (575 mL) aqueous solution and water (1000 mL) and then extracted with EtOAc (2x). The combined organics were dried over sodium sulfate and filtered through Celite. The combined filtrate and washes were concentrated to a yellow oil to give 151.4 g of the crude product.
The crude oil was purified via chromatography to obtain 134.52 g (92%) of compound 26. Triethylamine (183 mL, 1310 mmol) was added and the mixture was cooled to 3-7 o C with an ice bath.
To the thick, difficult to stir slurry, triphosgene (51.8 g, 175 mmol) (CAUTION -TOXIC -weighed out in hood) was added portion-wise as a solid (5-10 g at a time). There is a 15-20 o C exotherm associated with this addition but it can be controlled well with an ice bath. After the addition was complete, the reaction mixture (light yellow suspension) was allowed to stir at 3-5 o C for about 2.0 h. The reaction temperature was maintained at about 5 o C using an ice-bath and the reaction was overwhelmed with 2 N HCl (carefully at first -sharp exotherm). The mixture remained a light yellow color and after 30 -45 min, LCMS showed product as the main peak with small amounts of by-products. EtOAc was added (ca 200 mL), stirred for 10 min and then all was poured into a separatory funnel. The layers were separated, the aqueous layer was extracted with EtOAc (2x) and the combined organics were dried (MgSO 4 ), treated with activated charcoal, filtered through a plug of silica gel and concentrated by rotary evaporation to give a light yellow sticky solid which was placed on the high vacuum for 2 h. At this point, the material was about 77% ee. The following is the enantiomeric enrichment process: Direct crystallization did not work on material less than 90% ee. After drying, 4 L of toluene was added to the flask and the mixture was stirred for about 1 h. Stirring was stopped and the solids were allowed to settle before decanting off the toluene solution. The white solids were washed out of the flask with toluene and collected by filtration. These solids were washed one more time with 2 L toluene, filtered and dried to give 18.5 g of white solids that were essentially racemic. The toluene washes were concentrated by rotary evaporation to give 90 g of a yellow solid. This material was crystalized (to remove impurities) from 650 mL toluene (105 o C) and allowed to cool overnight. The solids were collected by filtration providing 80 g of white solids (92% ee). The mother liquor was concentrated and chromatographed (300 g silica gel, 0-65% heptanes: EtOAc) to give 7.6 g product (92% ee). This material was combined and recrystallized from hot toluene: 87.6 g was dissolved in 2.5 L toluene and heated to 04, 167.67, 163.18, 160.75, 156.23, 154.35, 146.54, 143.73, 133.74, 130.33, 128.68, 127.38, 124.47, 117.96, 115.63, 114.39, 94.60, 46.31, 42.14, 35.60, 35.56, 30.26, 26.50 
N-(4-fluorobenzyl)-2-((R
)
Synthesis of (S)-
